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DETAILED ACTION 

1. Claims 1-25 have been examined and claims 1-25 have been rejected. 

Drawings 

2. The drawings are objected to for the following reasons. A proposed drawing correction 
or corrected drawings are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 

2-1. The Draftsperson has objected to the drawings; see the copy of Form PTO 948 for an 
explanation. 

2- 2. Figures 1-2 and 4 should be designated by a legend such as —Prior Art— because only 
that which is old is illustrated. See MPEP § 608.02(g). 

Specification 

3. The disclosure is objected to because of the following informalities: 
Appropriate correction is required. 

3- 1. It appears that the legend of equation 1, as described in lines 7-10 of page 2, is not 
consistent. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-7, 13-20, and 24-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Partyka et al, U.S. Patent 6,131,071 issued October 10, 2000, and filed January 19, 1999, in 
view of Cox et al., "Maximum Entropy Analysis of Dispersed Seismic Signals", Geophysics, 
Vol. 51, No. 12, December 1986, pages 2225-2234. 

5-1. Regarding claims 1 and 13-14, Partyka et al. disclose a method of processing a group of 
spatially related seismic data traces (abstract; and summary, column 7, line 9, through column 
11, line 7), comprising: 

defining seismic data windows extending over selected portions of said group of spatially 
related seismic data traces (transform window, column 17, lines 36-57); 

generating a frequency spectrum of the seismic data within successively selected 
windows of said seismic data traces by applying a transform to said successively selected 
windows (discrete Fourier transform, column 7, lines 10-13); and 

utilizing said fi-equency spectra to generate data related to the location of thin beds in the 
earth's subsurface (to image and map the extent of thin beds, colunm 7, lines 10-13). 

Partyka et al. fail to expressly disclose the transform having poles on the unit z-circle, 
where z is the z-transform. Nevertheless, Partyka et al. suggest that a wide variety of discrete 
data transformations other than the Fourier (column 38, lines 13-24) can be used to identify thin 
bed effects. 

Cox et al. disclose "maximum entropy power spectral analysis eliminates the resolution 
constraints imposed by convolution of window's Fourier transform with the spectrum of the 
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trace segment" (Cox, page 2225, column 2, paragraph 3). In other words, using maximum 
entropy method will enhance the resolution of a moving- window analyzer. Specifically, Cox et 
al. disclose the missing element that the transform having poles on the unit z-circle, where z is 
the z-transform. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Partyka et al. to incorporate the teachings of Cox et al. to 
obtain the invention as specified in claims 1 and 13-14 because by using maximum entropy 
method to replace Fourier transform, the resolution of a moving-window analyzer will be 
enhanced (Cox, abstract). 

5-2. Regarding claims 2-7, Partyka et al. disclose the construction of a 3-D volume and the 
calculation of various seismic attributes, including location of maximum frequency and the 
amphtude at the maximum frequency (column 31, line 17, through column 32, line 56), which 
meet all the claimed limitations. 

5-3. Regarding claim 15, Partyka et al. disclose a method of processing a group of spatially 
related seismic data traces (abstract; and summary, column 7, line 9, through column 11, line 7), 
comprising: 

defining seismic data windows extending over selected portions of said group of spatially 
related seismic data traces (transform window, column 17, lines 36-57); 

determining the frequency value of the frequency component having the greatest 
amphtude within each said frequency spectrum (location of maximum frequency, column 31, 
lines 54-57; and Fig. 14); and 
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utilizing said frequency values to generate data related to the location of thin beds in the 
earth's subsurface (to image and map the extent of thin beds, column 7, lines 10-13); 

Partyka et al. fail to expressly disclose applying a maximum entropy transform to said 
successively selected windows. Nevertheless, Partyka et al. suggest that a wide variety of 
discrete data transformations other than the Fourier (column 38, lines 13-24) can be used to 
identify thin bed effects. 

Cox et al. disclose "maximum entropy power spectral analysis ehminates the resolution 
constraints imposed by convolution of window's Fourier transform with the spectrum of the 
trace segment" (Cox, page 2225, column 2, paragraph 3). In other words, using maximum 
entropy method will enhance the resolution of a moving- window analyzer. Specifically, Cox et 
al. disclose the missing element of applying a maximum entropy transform to said successively 
selected windows. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Partyka et al. to incorporate the teachings of Cox et al. to 
obtain the invention as specified in claim 15 because by using maximum entropy method to 
replace Fourier transform, the resolution of a moving- window analyzer will be enhanced (Cox, 
abstract). 

5-4. Regarding claim 16, Partyka et al. further disclose that said data comprises a substantially 
horizontal cross-section of a three-dimensional volume of seismic data (Fig. 14; and 3-D volume, 
column 31, lines 29-52). 

5-5. Regarding claim 17, Partyka et al. further disclose said method is implemented on a 
digital computer and comprises all limitation steps as shown in Fig. 8 and Fig. 14. However, 
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Partyka et al. fail to expressly disclose calculating coefficients for the maximum entropy 
transform. Nevertheless, Partyka et al. suggest that a wide variety of discrete data 
transformations other than the Fourier (column 38, lines 13-24) can be used to identify thin bed 
effects. 

Cox et al. disclose "maximum entropy power spectral analysis eliminates the resolution 
constraints imposed by convolution of window's Fourier transform with the spectrum of the 
trace segmenf (Cox, page 2225, column 2, paragraph 3). hi other words, using maximum 
entropy method will enhance the resolution of a moving- window analyzer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Partyka et al. to incorporate the teachings of Cox et al. to 
obtain the invention as specified in claim 17 because by using maximum entropy method to 
replace Fourier transform, the resolution of a moving- window analyzer will be enhanced (Cox, 
abstract). 

5-6. Regarding claim 18, Partyka et al. disclose a method of processing a group of spatially 
related seismic data traces (abstract; and summary, column 7, line 9, through column 11, line 7), 
comprising: 

defining seismic data windows extending over selected portions of said group of spatially 
related seismic data traces (transform window, column 17, lines 36-57); 

determining the greatest amplitude of the frequency components within each said 
frequency spectrum (the amplitude at the maximum frequency, column 31, lines 57-59); and 

utilizing said amplitudes to generate data related to the location of thin beds in the earth's 
subsurface (to image and map the extent of thin beds, column 7, lines 10-13); 
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Partyka et al. fail to expressly disclose applying a maximum entropy transform to said 
successively selected windows. Nevertheless, Partyka et al. suggest that a wide variety of 
discrete data transformations other than the Fourier (column 38, lines 13-24) can be used to 
identify thin bed effects. 

Cox et al. disclose "maximum entropy power spectral analysis eliminates the resolution 
constraints imposed by convolution of window's Fourier transform with the spectrum of the 
trace segment" (Cox, page 2225, column 2, paragraph 3). In other words, using maximum 
entropy method will enhance the resolution of a moving-window analyzer. Specifically, Cox et 
al. disclose the missing element of applying a maximum entropy transform to said successively 
selected windows. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Partyka et al. to incorporate the teachings of Cox et al. to 
obtain the invention as specified in claim 18 because by using maximum entropy method to 
replace Fourier transform, the resolution of a moving- window analyzer will be enhanced (Cox, 
abstract). 

5-7. Regarding claim 19, Partyka et al. further disclose that said data comprises a substantially 
horizontal cross-section of a three-dimensional volume of seismic data (3-D volume, column 31, 
lines 29-52). 

5-8. Regarding claim 20, Partyka et al. further disclose said method is implemented on a 
digital computer and comprises all limitation steps as shown in Fig. 8 and in column 31, lines 57- 
59. However, Partyka et al fail to expressly disclose calculating coefficients for the maximum 
entropy transform. Nevertheless, Partyka et al. suggest that a wide variety of discrete data 
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transformations other than the Fourier (column 38, lines 13-24) can be used to identify thin bed 
effects. 

Cox et al. disclose "maximum entropy power spectral analysis eliminates the resolution 
constraints imposed by convolution of window's Fourier transform with the spectrum of the 
trace segment" (Cox, page 2225, column 2, paragraph 3). Li other words, using maximum 
entropy method will enhance the resolution of a moving- window analyzer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Partyka et al. to incorporate the teachings of Cox et al. to 
obtain the invention as specified in claim 20 because by using maximum entropy method to 
replace Fourier transform, the resolution of a moving- window analyzer will be enhanced (Cox, 
abstract). 

5-9. Regarding claim 24, this device claim performs the process of claim 1 and is 
unpatentable using the same analysis of claim 1. 

5-10. Regarding claim 25, Partyka et al. further disclose said device is selected from the group 
consisting of a magnetic tape, a magnetic disk, and an optical disk (by using a magnetic disk, by 
type, by optical disk, column 16, lines 15-20). 

6. Claims 8-12 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combined teachings of Partyka et al., U.S. Patent 6,131,071 issued October 10, 2000, and 
filed January 19, 1999, and Cox et al, "Maximum Entropy Analysis of Dispersed Seismic 
Signals", Geophysics, Vol. 51, No. 12, December 1986, pages 2225-2234, and further in view of 
Kern et al., U.S. Patent 4,665,390 issued May 12, 1987. 
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6-1. Regarding claims 8-10, Partyka et al. further disclose utilizing the frequency spectrum or 
components to generate data related to the location of thin beds in the earth's subsurface (to 
image and map the extent of thin beds, column 7, lines 10-13). However, Partyka et al. fail to 
expressly disclose determining whether the peakedness or kurtosis of said frequency spectrum 
exceeds a selected value. 

Kern et al. disclose techniques to measure the randomness of sampled data (Kern, column 
3, line 1, through column 6, line 62). Specifically, "kurtosis is a measure of how the collection 
of data is concentrated about its mean" (Kern, column 3, lines 50-53). "For example, a 
waveform with a few large, narrow peaks, but most of its information concentrated near zero, 
could have a large kurtosis due to the fourth power effect of the large peaks" (Kem, column 6, 
lines 45-48). 

To generate data related to the location of thin beds from the frequency spectrum, one of 
ordinary skill in the art would be motivated to apply the teachings of Kem et al. to calculate the 
kurtosis in order to decide whether any interference has been existed due to the thin bed effect. 
A small kurtosis means trace data are come from the same interface without interference or with 
undetectable interference, i.e., no enough information about the thin bed effect. Therefore, one 
of ordinary skill in the art would utilize the frequency spectrum or components to generate data 
related to the location of thin beds only when kurtosis of said frequency spectrum exceeds a 
selected value to increase the process efficiency and avoid any nonsense calculation. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the combined teachings of Partyka et al. and Cox et al. to incorporate the 
teachings of Kem et al. to obtain the invention as specified in claims 8-10 because by 
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determining whether the kurtosis of said frequency spectrum exceeds a selected value will 
increase the process efficiency and avoid any nonsense calculation in generating data related to 
the location of thin beds. 

6-2. Regarding claim 11, Partyka et al. further disclose that said data comprises a three- 
dimensional volume of seismic data (3-D volume, column 31, lines 29-52). 
6-3. Regarding claim 12, Partyka et al. further disclose generating a substantially vertical 
cross-section of said seismic data to depict the location of thin beds (to image and map the extent 
of thin beds, column 7, lines 10-13). 

6-4. Regarding claim 21, the combined teachings of Partyka et al. and Cox et al. meet all the 
claimed limitations except (1) calculating kurtosis; (2) determining if the kurtosis of each said 
frequency spectrum exceeds a selected value of kurtosis; and (3) generating data related to the 
location of thin beds if the kurtosis value exceeds a selected value. 

Kern et al. disclose techniques to measure the randomness of sampled data (Kern, column 
3, line 1, through column 6, line 62). Specifically, "kurtosis is a measure of how the collection 
of data is concentrated about its mean" (Kern, column 3, lines 50-53). "For example, a 
waveform with a few large, narrow peaks, but most of its information concentrated near zero, 
could have a large kurtosis due to the fourth power effect of the large peaks" (Kem, column 6, 
lines 45-48). 

To generate data related to the location of thin beds from the frequency spectrum, one of 
ordinary skill in the art would be motivated to apply the teachings of Kem et al. to calculate the 
kurtosis in order to decide whether any interference has been existed due to the thin bed effect. 
A small kurtosis means trace data are come from the same interface without interference or with 
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undetectable interference, i.e., no enough information about the thin bed effect. Therefore, one 
of ordinary skill in the art would utilize the frequency spectrum or components to generate data 
related to the location of thin beds only when kurtosis of said frequency spectrum exceeds a 
selected value to increase the process efficiency and avoid any nonsense calculation. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the combined teachings of Partyka et al. and Cox et al. to incorporate the 
teachings of Kern et al. to obtain the invention as specified in claim 21 because by determining 
whether the kurtosis of said frequency spectrum exceeds a selected value will increase the 
process efficiency and avoid any nonsense calculation in generating data related to the location 
of thin beds. 

6-5. Regarding claim 22, Partyka et al. further disclose that said data related to the location of 
thin beds comprises a substantially vertical cross-section of a three-dimensional volume of 
seismic data (3-D volume, column 31, lines 29-52). 

6-6. Regarding claim 23, the combined teachings of Partyka et al. and Cox et al. meet all the 
claimed limitations as shown in Fig. 8 and Fig. 14, except (1) calculating kurtosis; (2) 
determining whether said calculated kurtosis exceeds a preselected kurtosis value. 

Kern et al. disclose techniques to measure the randomness of sampled data (Kern, column 
3, line 1, through column 6, line 62). Specifically, "kurtosis is a measure of how the collection 
of data is concentrated about its mean" (Kern, column 3, lines 50-53). "For example, a 
waveform with a few large, narrow peaks, but most of its information concentrated near zero, 
could have a large kurtosis due to the fourth power effect of the large peaks" (Kern, column 6, 
lines 45-48). 
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To generate data related to the location of thin beds from the frequency spectrum, one of 
ordinary skill in the art would be motivated to apply the teachings of Kern et al. to calculate the 
kurtosis in order to decide whether any interference has been existed due to the thin bed effect. 
A small kurtosis means trace data are come from the same interface without interference or with 
undetectable interference, i.e., no enough information about the thin bed effect. Therefore, one 
of ordinary skill in the art would utilize the frequency spectrum or components to generate data 
related to the location of thin beds only when kurtosis of said frequency spectrum exceeds a 
selected value to increase the process efficiency and avoid any nonsense calculation. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the combined teachings of Partyka et al. and Cox et al. to incorporate the 
teachings of Kern et al. to obtain the invention as specified in claim 23 because by determining 
whether the kurtosis of said frequency spectrum exceeds a selected value will increase the 
process efficiency and avoid any nonsense calculation in generating data related to the location 
of thin beds. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Reference to Dwyer, U.S. Patent 4,530,076 issued July 16, 1985, is cited as 
disclosing a method for discriminating against non-Gaussian noise. 

Reference to Marple Jr., "Frequency Resolution of Fourier and Maximum Entropy 
Spectral Estimates", Geophysics, Volume 47, No. 9, September 1982, pages 1303-1307, is cited 
as comparing frequency resolution. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hemg-der Day whose telephone number is (703) 305-5269. The 
examiner can normally be reached on 8:30 - 17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin J Teska can be reached on (703) 305-9704. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 746-7239 for regular 
communications and (703) 746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 



Hemg-der Day 
March 24, 2003 




